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A (Eere recess) CR is a 27 year old male who comes to your clinic experiencing diarrhea and abdominal pain that is 
Ea not relieved upon defecation. He complains that his symptoms get worse when he eats spicy foods 

and that he has lost 12 pounds over the past month. CR is diagnosed with moderate right-sided 

m Crohn's colitis. He has no medical conditions and known allergies. 
=] What initial pharmacotherapy do you recommend for CR? 
Finish review 


Select one: 
Prednisone Y 
Subcut methotrexate % 
Sulfasalazine x% 
Azathioprine * 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 
To understand the first-line therapy for moderate Crohn's. 


BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders, ulcerative colitis (UC) and Crohn's 
Disease (CD). UC is a chronic inflammatory condition with periods of relapse and remission, limited to 
continuous, diffuse, and shallow inflammation of the mucosal layer of the colon. It can present as chronic 
diarrhea, rectal bleeding, and abdominal pain relieved by defecation (UC classic triad). CD is a chronic 
inflammatory condition that involves transmural, patchy, and discontinuous inflammation, which can result in 
skip lesions. Due to the different inflammation pattems of CD, sinus tracts occur leading to micro- 
perforations and fistulae. CD can present as abdominal pain, diarrhea, and weight loss (CD classic triad). CD 
can also occur anywhere along the gastrointestinal tract (from mouth to anus), whereas UC is more localized 
to the terminal ileum, colon, or rectum. There are two purposes of pharmacologic treatment in Crohn's 
disease: to induce remission and to maintain remission. In moderate Crohn's disease, remission is 
accomplished through oral budesonide (if terminal ileum +/- right colon disease) or prednisone. Once 
remission is attained, maintenance therapy includes discontinuation of therapy or use of an 
immunomodulator (e.g., azathioprine, 6-mercaptopurine, or methotrexate). Prednisone is a first-line therapy 
for inducing remission in moderate Crohn's disease. Budesonide is not indicated as the terminal ileum is not 
involved in this situation. 


RATIONALE: 
Correct Answer: 


* Prednisone - Prednisone is first-line option for moderate Crohn's. 


Incorrect Answers: 
© Subcut methotrexate - Methotrexate is not first line for moderate Crohn's. 
e Sulfasalazine - Sulfasalazine is only used if the patient has mild colonic Crohn's disease. 


* Azathioprine - Azathioprine is used for maintenance therapy. 


REFERENCE: 


[1] Bressler B, Marshall JK, Bernstein CN, et al. Clinical practice guidelines for the medical management of 
nonhospitalized ulcerative colitis: the Toronto consensus. Gastroenterology. 2015;148(5):1035-1058.e3. doi: 


Question #: 2 
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10.1053/j.gastro.2015.03.001. 
[2] Bitton A, Buie D, Enns R, et al. Treatment of hospitalized adult patients with severe ulcerative colitis: 
Toronto consensus statements. Am J Gastroenterol. 2012;107(2):179-94. doi: 10.1038/ajg.201 1.386. 

[3] Hanauer SB. Inflammatory bowel disease: epidemiology, pathogenesis, and therapeutic opportunities. 
Inflamm Bowel Dis. 2006;12(Suppl 1):S3-9. doi: 10.1097/07.MIB.0000195385.19268.68. 


The correct answer is: Prednisone 


CR is concerned about his weight loss and is wondering if he should take any supplements. The MD 
screened for any deficiencies and suspects iron deficiency anemi 


Which supplement if any, would you recommend? 


Select one: 
Iron” 
Folic acid * 
Calcium % 


No supplement required * 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 
To understand potential nutritional deficiencies common with inflammatory bowel disease (IBD). 


BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders, ulcerative colitis (UC) and Crohn's 
Disease (CD). UC is a chronic inflammatory condition with periods of relapse and remission, limited to 
continuous, diffuse and shallow inflammation of the mucosal layer of the colon. It can present as chronic 
diarrhea, rectal bleeding, and abdominal pain relieved by defecation (UC classic triad). CD is a chronic 
inflammatory condition that involves transmural, patchy and discontinuous inflammation which can result in 
skip lesions. Due to the different inflammation pattems of CD, sinus tracts occur leading to micro- 
perforations and fistulae. CD can present as abdominal pain, diarrhea, and weight loss (CD classic triad). CD 
can also occur anywhere along the gastrointestinal tract (from mouth to anus), whereas UC is more localized 
to the terminal ileum, colon, or rectum. 


Patients with Crohn's disease (CD) can potentially have nutritional deficiencies due to decreased nutrient 
intake, loss of appetite, decreased absorption because of inflammation, and/or increased losses due to 
excessive diarrhea or vomiting. Depending on the location of CD, absorption of various vitamins and minerals 
can be affected. For example, if the terminal ileum is affected, patients might have difficulty absorbing 
vitamin B12 from their diets, and require supplementation. 


Studies have shown about 39 to 81% of patients with inflammatory bowel disease have iron deficiency. Iron 
levels in these patients are assessed by measuring hemoglobin, serum ferritin, and C-reactive protein. 
However, some of these patients might show a ‘falsely’ normal ferritin level because inflammation increases 
serum ferritin levels. 


RATIONALE: 
Correct Answer: 


e Iron - Iron is the treatment of choice for iron deficiency anemia. 


Incorrect Answers: 
e Folic acid - Folic acid is not the treatment of choice for iron deficiency anemia. 
e Calcium - Calcium is not the treatment of choice for iron deficiency anemia 


e No supplement required - Treatment for iron deficiency anemia should be initiated. 


TAKEAWAY/KEY POINTS: 


IBD can lead to nutritional deficiencies due to issues with the absorption of certain vitamins and minerals. 
Appropriate labs should be completed to monitor and correct for any deficiencies. 


REFERENCE: 


[1] Lee DY. Vitamin and mineral deficiencies in inflammatory bowel disease. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


[2] Bressler B, Marshall JK, Bernstein CN, et al. Clinical practice guidelines for the medical management of 
nonhospitalized ulcerative colitis: the Toronto consensus. Gastroenterology. 2015;148(5):1035-1058.e3. doi: 
10.1053/j.gastro.2015.03.001. 


[B] Bitton A, Buie D, Enns R, et al. Treatment of hospitalized adult patients with severe ulcerative colitis: 
Toronto consensus statements. Am J Gastroenterol. 2012;107(2):179-94. doi: 10.1038/ajg.2011.386. 


The correct answer is: Iron 


Question #: 3 


1D: 58133 


Notanswered 


Question #: 4 


10: 58124 
Notanswered 


Fag question 


CR's condition worsens to a severe level requiring hospitalization due to high fever despite use of oral 
corticosteroids for 2 days. The physician deems this patient to be at high risk of a poor prognosis. 


What would you recommend as the next step of treatment? 


Select one: 
Add AZA/6-MP-or methotrexate X% 
Oral prednisone % 
Start biologic therapy Y 
Surgery % 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 
To understand the treatment options for severe Crohn's disease. 


BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders, ulcerative colitis (UC) and Crohn's 
Disease (CD). UC is a chronic inflammatory condition with periods of relapse and remission, limited to 
continuous, diffuse, and shallow inflammation of the mucosal layer of the colon. It can present as chronic 
diarrhea, rectal bleeding, and abdominal pain relieved by defecation. CD is a chronic inflammatory condition 
that involves transmural, patchy, and discontinuous inflammation which can result in skip lesions. Due to the 
different inflammation patterns of CD, sinus tracts occur leading to micro-perforations and fistulae. CD can 
present as abdominal pain, diarrhea, and weight loss. CD can also occur anywhere along the gastrointestinal 
tract (from mouth to anus) whereas UC is more localized to the terminal ileum, colon, or rectum. 


There are two purposes of pharmacologic treatment in Crohn's disease. The first purpose is to induce 
remission, and the second purpose is to maintain remission. Different clinical classifications (mild, moderate, 
severe) have different treatments to induce remission. In severe Crohn's disease, remission is accomplished 
through the use of oral prednisone or biologic therapy +/- azathioprine, 6-mercaptopurine or methotrexate 
+/- prednisone. The choice of therapy depends on whether patients are at low risk or high risk of a poor 
prognosis. Those at high risk of a poor prognosis should initiate biologic therapy. If severe refractory cases, 
surgery may be required. 


RATIONALE: 
Correct Answer: 


* Start biologic therapy - Biologic therapy is recommended in severe Crohn's at high risk of a poor 
prognosis. 


Incorrect Answers: 


Add AZA/6-MP or methotrexate - Symptomatic remission has not yet been achieved and biologic 
therapy is indicated. 


Oral prednisone - CR's condition has worsened despite already being on oral corticosteroid therapy. 


Surgery - Surgery is the last line and is reserved for patients with severe Crohn's disease that doesn’t 
respond to biologic therapy. 


TAKEAWAY/KEY POINTS: 
In patients with severe Crohn's at high risk of a poor prognosis, biologic therapy is indicated. 


REFERENCE: 


[1] Bressler B, Marshall JK, Bernstein CN, et al. Clinical practice guidelines for the medical management of 
nonhospitalized ulcerative colitis: the Toronto consensus. Gastroenterology. 2015;148(5):1035-1058.e3. doi: 
10.1053/j.gastro.2015.03.001. 

[2] Bitton A, Buie D, Enns R, et al. Treatment of hospitalized adult patients with severe ulcerative colitis: 
Toronto consensus statements. Am J Gastroenterol. 2012;107(2):179-94. doi: 10.1038/ajg.2011.386. 

[B] Hanauer SB. Inflammatory bowel disease: epidemiology, pathogenesis, and therapeutic opportunities. 
Inflamm Bowel Dis. 2006;12(Suppl 1):S3-9. https://doi.org/10.1097/01.MIB.0000195385.19268.68. 


The correct answer is: Start biologic therapy 


Assume CR was initially started on oral prednisone 60 mg/day but after 12 weeks was unsuccessful in 
achieving remission. They are still ambulatory. 


What do you recommend as the next step of treatment? 


Select one: 


Question #: 5 


1D: 58125 


Notanswered 


6-mercaptopurine X 
Azathioprine % 
Infiiximab and azathioprine Y 


No modification to the current regimen is required % 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 
To understand how to manage steroid-resistant Crohn's disease. 


BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders, ulcerative colitis (UC) and Crohn's 
Disease (CD). UC is a chronic inflammatory condition with periods of relapse and remission, limited to 
continuous, diffuse, and shallow inflammation of the mucosal layer of the colon. It can present as chronic 
diarrhea, rectal bleeding, and abdominal pain relieved by defecation. CD is a chronic inflammatory condition 
that involves transmural, patchy, and discontinuous inflammation which can result in skip lesions. Due to the 
different inflammation patterns of CD, sinus tracts occur leading to micro-perforations and fistulae, CD can 
present as abdominal pain, diarrhea, and weight loss, CD can also occur anywhere along the gastrointestinal 
tract (from mouth to anus) whereas UC is more localized to the terminal ileum, colon, or rectum. 


There are two purposes of pharmacologic treatment in Crohn's disease. The first purpose is to induce 
remission, and the second purpose is to maintain remission. Different clinical classifications (mild, moderate, 
severe) have different treatments to induce remission. 


In steroid-refractory CD, therapy involves biologic therapy +/- an immunomodulator (e.g. azathioprine, 6- 
mercaptopurine, or methotrexate) or subcutaneous methotrexate to induce remission. 


RATIONALE: 
Correct Answer: 


* Infliximab and azathioprine - CR is not responding to high doses of prednisone (steroid-refractory) 
and requires an alternative treatment regimen. 


Incorrect Answers: 
© 6-mercaptopurine - 6-mercaptopurine is used for maintenance of remission. 
* Azathioprine - Azathioprine is used for maintenance of remission. 


* No modification to the current regimen is required - CR is still experiencing symptoms after an 
adequate trial of corticosteroid therapy thus modification of treatment is required. 


TAKEAWAY/KEY POINTS: 


For steroid-refractory Crohn's disease, consider treatment with biologic therapy (e.g. infliximab, adalimumab) 
+/- an immunomodulator (e.g. azathioprine, 6-mercaptopurine, or methotrexate) or subcutaneous 
methotrexate. 


REFERENCE: 


[1] Bressler B, Marshall JK, Bernstein CN, et al. Clinical practice guidelines for the medical management of 
nonhospitalized ulcerative colitis: the Toronto consensus. Gastroenterology. 2015;148(5):1035-1058.e3. doi: 
10.1053/j.gastro.2015.03.001. 

[2] Bitton A, Buie D, Enns R, et al. Treatment of hospitalized adult patients with severe ulcerative colitis: 
Toronto consensus statements. Am J Gastroenterol. 2012;107(2):1 79-94. doi: 10.1038/ajg.2011.386. 

[3] Hanauer SB. Inflammatory bowel disease: epidemiology, pathogenesis, and therapeutic opportunities. 
Inflamm Bowel Dis. 2006;12(Suppl 1):S3-9. https://doi.org/10.1097/01.MIB.0000195385.19268.68. 

[4] Kornbluth A, Sachar DB, Practice Parameters Committee of the American College of Gastroenterology. 
Ulcerative colitis practice guidelines in adults: American College Of Gastroenterology, Practice Parameters 
Committee. Am J Gastroenterol. 2010;105(3):501-23. doi: 10.1038/ajg.2009.727. 

[5] Narula N. Inflammatory Bowel Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[6] Peppercorn MA. Cheifetz AS. Definition, epidemiology, and risk factors in inflammatory bowel disease. In: 
Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 

[7] Peppercorn MA, Kane SV. Clinical manifestations, diagnosis and prognosis of ulcerative colitis in adults. In: 
Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


The correct answer is: Infliximab and azathioprine 


CR has now successfully induced remission with infliximab + azathioprine. 
Does CR require maintenance therapy? 


Select one: 


Yes, prednisone * 
Yes, infliximab ¥ 
Yes, budesonide * 


Question #: 6 


ID: 54068 


Not answered 
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No, maintenance therapy is not required * 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 


To understand the maintenance therapy in patients with steroid refractory Crohn's disease. 


BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders, ulcerative colitis (UC) and Crohn's 
Disease (CD). UC is a chronic inflammatory condition with periods of relapse and remission, limited to 
continuous, diffuse and shallow inflammation of the mucosal layer of the colon. It can present as chronic 
diarrhea, rectal bleeding and abdominal pain relieved by defecation. CD is a chronic inflammatory condition 
that involves transmural, patchy and discontinuous inflammation which can result in skip lesions. Due to the 
different inflammation patterns of CD, sinus tracts occur leading to micro-perforations and fistulae, CD can 
present as abdominal pain, diarrhea and weight loss. CD can also occur anywhere along the gastrointestinal 
tract (from mouth to anus) whereas UC is more localized to the terminal ileum, colon or rectum. 


There are two purposes of pharmacologic treatment in Crohn's disease. The first purpose is to induce 
remission, and the second purpose is to maintain remission. 


In IBD, some therapies can be used for both remission and maintenance such as 5-ASA/mesalamine, 
sulfasalazine, and biologic therapy (e.g. infliximab, adalimumab). Some therapies are only used for 
maintenance and not induction of remissions such as immunomodulators (e.g. azathioprine, 6- 
mercaptopurine or methotrexate). Some therapies can only be used to induce remission and not for 
maintenance such as corticosteroids (e.g. prednisone) and cyclosporine. Corticosteroid use is only used to 
achieve remission in IBD and not for maintenance due to severe side effects from long-term use such as 
osteoporosis and avascular necrosis of the femoral head. 


In steroid refractory CD, it is reasonable to continue biologic therapy for maintenance therapy once 
successful induction of remission is achieved. 


RATIONALE: 
Correct Answer: 


* Yes, infliximab - Biologic therapy can be used to maintain remission in steroid-refractory Crohn's 
disease patients. 


Incorrect Answers: 
* Yes, prednisone - Corticosteroids should only be used for induction therapy. 
© Yes, budesonide - Corticosteroids should only be used for induction therapy. 


* No, maintenance therapy is not required - Maintenance therapy is required for patients with steroid 
refractory Crohn's disease. 


TAKEAWAY/KEY POINTS: 


For long-term maintenance of remission of steroid refractory Crohn's Disease. biologic therapy can be used 
as maintenance therapy. 


REFERENCE: 


[1] Bressler B, Marshall JK, Bernstein CN, et al. Clinical practice guidelines for the medical management of 
nonhospitalized ulcerative colitis: the Toronto consensus. Gastroenterology. 2015;148(5):1035-1058.e3. doi: 
10.1053/j.gastro.2015.03.001. 

[2] Bitton A, Buie D, Enns R, et al. Treatment of hospitalized adult patients with severe ulcerative colitis: 
Toronto consensus statements. Am J Gastroenterol. 2012;107(2):179-94. doi: 10.1038/ajg.201 1.386. 


The correct answer is: Yes, infliximab 


A 28-year-old male presents to the clinic with complaints of chronic abdominal pain and intermittent 
diarrhea for the past six months. He reports occasional blood in his stool and significant weight loss 
during this period. On further questioning, his mother has a 30-year history of Crohn's disease. He is 
of Caucasian ethnicity and has no significant history of infections or recent travel. He is sensitive to 
gluten and is lactose intolerant. He takes a lactase enzyme as needed. Given his presentation and 
background, the physician is evaluating potential risk factors for developing inflammatory bowel 
disease (IBD). 


All the following are risk factors for developing inflammatory bowel disease (IBD), EXCEPT: 


Select one: 
Infection % 
Family history % 
Caucasian ethnicity X 
Asian ethnicity ¥ 


Question #: 7 


10: 58126 
Notanswered 


Flag question 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 
To identify the risk factors for developing IBD. 


BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders: ulcerative colitis (UC) and Crohn's 
Disease (CD). CD and UC share some clinical signs but also have distinct characteristics. Both diseases present 
with diarrhea, bleeding, abdominal pain, weight loss, and extraintestinal manifestations, such as arthritis and 
iritis. Ulcerative colitis is characterized by continuous and diffuse inflammation limited to the mucosal layer, 
affecting only the colon and rectum. For this reason, mucous and blood in stool are more common in UC. In 
contrast, Crohn's disease is distinguished by transmural inflammation that is patchy and discontinuous, 
affecting the entire gastrointestinal tract. For this reason, nausea and vomiting, along with oral/anal sores 
and fistulas between organs, are more common with CD. 


There are risk factors that have been linked to developing IBD. These include age (< 30 years old, 50-80 years 
old), environmental triggers (e.g. infection, pollution), family history, Caucasian ethnicity, western diet, 
psychological stress, and vitamin D deficiency. 


RATIONALE: 
Correct Answer: 


* Asian ethnicity - Asian ethnicity is not a risk factor for developing IBD. 


Incorrect Answers: 
* Infection - Infection is a risk factor for developing IBD. 
+ Family history - Family history is a risk factor for developing IBD. 


* Caucasian ethnicity - Caucasian ethnicity is a risk factor for developing IBD. 


TAKEAWAY/KEY POINTS: 


Risk factors for developing IBD include age (< 30 years old, 50-80 years old), environmental triggers (e.g. 
infection, pollution), family history, Caucasian ethnicity, western diet, psychological stress, and vitamin D 
deficiency. 


REFERENCE: 


[1] Narula N. Inflammatory Bowel Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] Peppercorn MA, Cheifetz AS. Definition, epidemiology, and risk factors in inflammatory bowel disease. In: 
Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[B] Peppercorn MA, Kane SV. Clinical manifestations, diagnosis and prognosis of Crohn disease in adults. In: 
Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[4] Regueiro M, Hashash JA. Overview of the medical management of mild (low risk) Crohn disease in adults 
In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[5] Hashash JA, Regueiro M. Overview of the medical management of high-risk, adult patients with moderate 
to severe Crohn disease. In: Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


The correct answer is: Asian ethnicity 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING: 


ZA is a 37 year old female who has recently been diagnosed with ulcerative colitis (UC) and is 
currently on prednisone for her UC and Glucophage® (metformin) for her well-controlled 
She has heard taking these medications together can cause adverse effects and was wondering if she 
should stop taking one of them. 


How would you counsel ZA on prednisone and diabetes? 


Select one: 
Stop taking prednisone and switch to another corticosteroid % 
Long-term use of prednisone may cause hypoglycemia and hyperinsulinemia % 
Prednisone increases blood glucose levels, which need to be closely monitored Y 


Theré are no issues with taking prednisone as a diabetic ¥ 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 
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BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders, ulcerative colitis (UC) and Crohn's 
Disease (CD). UC is a chronic inflammatory condition with periods of relapse and remission, limited to 
continuous, diffuse and shallow inflammation of the mucosal layer of the colon. It can present as chronic 
diarrhea, rectal bleeding and abdominal pain relieved by defecation (UC classic triad). CD is a chronic 
inflammatory condition that involves transmural, patchy and discontinuous inflammation which can result in 
skip lesions. Due to the different inflammation pattems of CD, sinus tracts occur leading to micro- 
perforations and fistulae. CD can present as abdominal pain, diarrhea and weight loss (CD classic triad). CD 
can also occur anywhere along the gastrointestinal tract (from mouth to anus) whereas UC is more localized 
to the terminal ileum, colon or rectum. 


There are two purposes of pharmacologic treatment in IBD. The first purpose is to induce remission, and the 
second purpose is to maintain remission. Different clinical classifications (mild, moderate, severe) have 
different treatments to induce remission. Some therapies can be used for both remission and maintenance 
such as 5-ASA/mesalamine, sulfasalazine, and biologic therapy (e.g. infliximab, adalimumab). Some therapies 
are only used for maintenance and not induction of remissions such as immunomodulators (eg. azathioprine, 
6-mercaptopurine or methotrexate). Some therapies can only be used to induce remission and not for 
maintenance such as corticosteroids (e.g. prednisone) and cyclosporine. Corticosteroid use is only used to 
achieve remission in IBD and not for maintenance due to side effects from long-term use such as 
osteoporosis and avascular necrosis of the femoral head. 


Corticosteroids, such as prednisone, increase blood glucose levels by decreasing insulin sensitivity, thus 
increasing insulin resistance, and impairing beta-cell function. Blood glucose levels are not elevated 
throughout the day; rather, glucose levels start to rise in the afternoon (for patients who take prednisone in 
the moming) and stay high until early evening. Blood glucose levels then decline overnight. When 
corticosteroids are stopped, blood glucose levels rapidly normalize. 


RATIONALE: 
Correct Answer: 


* Prednisone increases blood glucose levels, which need to be closely monitored - Use of 
corticosteroids in diabetes should be closely monitored to minimize hyperglycemia. 


Incorrect Answers: 


Stop taking prednisone and switch to another corticosteroid - Corticosteroid use can lead to 
blood glucose elevation. 


Long-term use of prednisone may cause hypoglycemia and hyperinsulinemia - Long-term use of 
prednisone may cause hyperalycemia, not hypoglycemia, 


There are no issues with taking prednisone as a diabetic - Corticosteroid use can lead to blood 
glucose elevation. 


TAKEAWAY/KEY POINTS: 


In diabetic patients on corticosteroid therapy, elevations in blood glucose should occur, which may require 
closer monitoring and better optimization of anti-hyperglycemic medications. 


REFERENCE: 


[1] Di Dalmazi G, Pagotto U, Pasquali R, Vicennati V. Glucocorticoids and Type 2 Diabetes: From Physiology to 
Pathology. Journal of Nutrition and Metabolism. 2012; 2012:525093. doi: 10.1155/2012/525093. 

[2] Maconi G, Furfaro F, Sciurti R, et al. Glucose intolerance and diabetes mellitus in ulcerative colitis: 
pathogenetic and therapeutic implications. World J Gastroenterol. 2014; 20(13): 3507-3515. doi: 
10.3748/wjg.v20i13.3507. 

B] Bressler B, Marshall JK, Bernstein CN, et al. Clinical practice guidelines for the medical management of 
nonhospitalized ulcerative colitis: the Toronto consensus. Gastroenterology. 2015;148(5):1035-1058.e3. doi: 
10.1053/j.gastro.2015.03.001. 


The correct answer is: Prednisone increases blood glucose levels, which need to be closely monitored 


ZA is wondering if she should be concerned about any corticosteroid adverse effects. She has a family 
history of diabetes and osteoporosis. She also has had high blood pressure for the past 5 years. ZA has 
a type 1 hypersensitivity to shellfish. 


What adverse effects should ZA primarily be concerned about? 


Select one: 
Edema % 
Gastrointestinal upset * 
Decrease in bone density 
Psychosis X% 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 


Question #: 9 
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To understand the adverse effects of corticosteroid use in UC and patients with other health conditions. 


BACKGROUND: 


Inflammatory Bowel Disease (IBD) is mainly made up of two disorders, ulcerative colitis (UC) and Crohn's 
Disease (CD). UC is a chronic inflammatory condition with periods of relapse and remission, limited to 
continuous, diffuse and shallow inflammation of the mucosal layer of the colon. It can present as chronic 
diarrhea, rectal bleeding and abdominal pain relieved by defecation (UC classic triad). CD is a chronic 
inflammatory condition that involves transmural, patchy and discontinuous inflammation which can result in 
skip lesions. Due to the different inflammation pattems of CD, sinus tracts occur leading to micro- 
perforations and fistulae. CD can present as abdominal pain, diarrhea and weight loss (CD classic triad). CD 
can also occur anywhere along the gastrointestinal tract (from mouth to anus) whereas UC is more localized 
to the terminal ileum, colon or rectum. 


RATIONALE: 
Correct Answer: 


* Decrease in bone density - Corticosteroids can decrease bone density and worsen osteoporosis 


Incorrect Answers: 
© Edema- This is a side effect of corticosteroid but is not a primary concern for ZA. 
* Gastrointestinal upset - This is a side effect of corticosteroid but is not a primary concern for ZA. 


© Psychosis - This is a side effect of corticosteroid but is not a primary concer for ZA. 


TAKEAWAY/KEY POINTS: 


Patients using corticosteroid therapy for IBD should be cautious of adverse effects including elevated blood 
sugars and decreased bone density. 


REFERENCE: 


[1] Corticosteroids: Systemic (CPhA Monograph). In: Compendium of Pharmaceuticals and Specialties. 
Ottawa, ON: Canadian Pharmacists Association. https://mynxtxca. 

[2] Di Dalmazi G, Pagotto U, Pasquali R, Vicennati V. Glucocorticoids and Type 2 Diabetes: From Physiology to 
Pathology. Journal of Nutrition and Metabolism. 2012; 2012:525093, doi: 10.1155/2012/525093. 

[B] Maconi G, Furfaro F, Sciurti R, et al. Glucose intolerance and diabetes mellitus in ulcerative colitis: 
pathogenetic and therapeutic implications. World J Gastroenterol. 2014; 20(13): 3507-3515. doi: 
10.3748/wjg.v20i13.3507. 


The correct answer is: Decrease in bone density 


THE NEXT TWO QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


MF, a 50-year-old male, was diagnosed with gout one month ago and began treatment with 
allopurinol 100 mg PO daily. His medical history includes Crohn's disease, hypertension, high 
cholesterol, and seasonal allergies. His current medications are 6-mercaptopurine 100 mg PO daily, 
ramipril 5 mg PO daily, rosuvastatin 10 mg PO daily, cetirizine 10 mg PO as needed, and allopurinol 
100 mg PO daily. MF presents to your clinic with complaints of nausea, vomiting, and joint pain over 
the past two weeks. 


Which drug interaction is most likely causing his symptoms? 


Select one: 


6-mercaptoputine (6:MP) and allopurinol ¥ 
Ramipril and allopurinol % 

Cetirizine and allopurinol % 

Rosuvastatin and allopurinol % 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 


LEARNING OBJECTIVE: 
To identify major drug interactions of medications for Crohn's Disease 


BACKGROUND: 


Crohn's disease is treated with various therapies aimed at targeting inflammation, including corticosteroids, 
immunosuppressants, and biologic therapies. 


When prescribing corticosteroids, it is important to be aware of interactions with NSAIDs, anti-diabetic 
medications, and strong CYP3A4 inducers (e.g. phenobarbital, phenytoin, and rifampin). 


When prescribing immunosuppressants, such as azathioprine and 6-mercaptopurine (6-MP), it is essential to 
be aware of interactions with immunosuppressants, myelosuppressive drugs (e.g. clozapine, 
trimethoprim/sulfamethoxazole), and allopurinol and febuxostat. 


When prescribing biologic therapies, consider interactions with immunosuppressants and live vaccines. 


Question #: 10 


1D: 54048 


Notanswered 


(Sena Feedback 


Explicitly considering the interaction between allopurinol and 6-mercaptopurine (6-MP), the inhibition of 
xanthine oxidase by allopurinol leads to increased levels of 6-MP. This elevation raises the risk of 6-MP's toxic 
side effects, including nausea, vomiting, joint pain, bone marrow suppression, pancreatitis, and 
hepatotoxicity. When these medications are administered together, the dose of 6-MP should be reduced to 
25-33% of the usual dose, and patients should be closely monitored for signs of toxicity. 


An additional possible drug interaction may occur between ramipril and allopurinol, as ramipril can increase 
the chance of a hypersensitivity reaction to allopurinol. This is significant and requires monitoring patients 
for hypersensitivity reactions following the initiation of allopurinol therapy for at least 5 weeks. 


RATIONALE: 
Correct Answer: 


* 6-mercaptopurine (6-MP) and allopurinol - Allopurinol may result in an increased concentration of 
6-MP. 


Incorrect Answers: 


Ramipril and allopurinol - Ramipril can increase the chance of a hypersensitivity reaction to 
allopurinol; however, the patient does not present with this type of reaction. 


© Cetirizine and allopurinol - There are no clinically significant interactions between these medications. 


Rosuvastatin and allopurinol - There are no clinically significant interactions between these 
medications. 


TAKEAWAY/KEY POINTS: 


The inhibition of xanthine oxidase by allopurinol leads to increased levels of 6-MP, resulting in an increased 
risk of 6-MP toxic side effects, including nausea, vomiting, joint pain, bone marrow suppression, pancreatitis, 
and hepatotoxicity. When these medications are administered together, the dose of 6-MP should be reduced 
to 25-33% of the usual dose, and patients should be closely monitored for signs of toxicity. 


REFERENCE: 


[1] Narula N. Inflammatory Bowel Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtxca. 


[2] PURINETHOL® Product Monograph. Teva. https://pdf.hres.ca/dpd_pm/00025910.PDF 
[B] Lexi-Interact. Interaction Monograph for Allopurinol-6-MP. 
The correct answer is: 6-mercaptopurine (6-MP) and allopurinol 


One month later, MF returns to your pharmacy having hurt his ankle while playing basketball. He 
requests an over-the-counter recommendation for the pain. 


Which over-the-counter medication is the safest to recommend for MF? 


Select one: 
Ibuprofen * 
Aspirin X 
Acetaminophen Y 


Naproxen * 


TOPIC: Ulcerative Colitis (UC) / Crohn's Disease (CD) 

LEARNING OBJECTIVE: 

Identify which over-the-counter pain medications are safe for inflammatory bowel disease. 
BACKGROUND: 


When selecting a pain relief option for a patient, it is crucial to consider their co-morbidities. Patients with 
inflammatory bowel disease (IBD) should be advised to avoid non-stercidal anti-inflammatory drugs 
(NSAIDs) as these drugs have been associated with worsening symptoms and potential disease flares. 


NSAIDs inhibit cyclooxygenase (COX) enzymes. COX-1 is involved in producing prostaglandins that protect 
the stomach lining by promoting mucus and bicarbonate secretion and maintaining adequate blood flow. 
Inhibiting COX-1 reduces these protective prostaglandins, increasing susceptibility to stomach acid and 
potential damage. This reduction weakens the gastric mucosal barrier, making the stomach lining more 
prone to damage from gastric acid, which can result in gastritis, erosions, and peptic ulcers. In severe cases, 
NSAID-induced ulcers can lead to complications like perforation and significant bleeding, which can be life- 
threatening, Furthermore, since prostaglandins play a role in the repair of the gastric mucosa, inhibiting their 
synthesis can affect the interaction between the gut microbiome and immune cells in the intestine lining, 
thus impairing the natural healing processes of the gut lining. NSAIDs can also indirectly increase gastric acid 
secretion and disrupt the balance of gut microbiota, leading to dysbiosis, which can contribute to further 
inflammation and gastrointestinal symptoms. 


Patients with IBD can safely be offered non-pharmacologic therapies such as rest, ice, compression, and 
elevation (RICE), as well as acetaminophen for pain relief. If a patient with IBD chooses to try an NSAID, they 
should be counselled on ways to mitigate NSAID-associated risks: take the medication with food, use the 
lowest effective dose for the shortest possible duration, and consider using gastroprotective agents like 


proton pump inhibitors (PPIs). IT the patient experiences a worsening of I6L symptoms while taking an 
NSAID, stopping the medication often results in an improvement of symptoms. 


RATIONALE: 
Correct Answer: 


* Acetaminophen- Acetaminophen may be a safer option for pain management in IBD patients. 
Incorrect Answer: 


* Ibuprofen- NSAIDs are used with extreme caution in IBD patients as they can worsen symptoms or 
possibly induce flare-ups. 


e Aspirin- NSAIDs are used with extreme caution in IBD patients as they can worsen symptoms or 
possibly induce flare-ups. 


* Naproxen- NSAIDs are used with extreme caution in IBD patients as they can worsen symptoms or 
possibly induce flare-ups. 
TAKEAWAY/KEY POINTS: 


Patients with IBD should be advised to avoid NSAIDs and can safely be offered non-pharmacologic therapy 
and acetaminophen for pain relief. 


REFERENCES: 


[1] Narula N. Inflammatory Bowel Disease. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[2] Peppercorn MA, Cheifetz AS. Definition, epidemiology, and risk factors in inflammatory bowel disease. In: 
Post T, ed. UpToDate. Waltham, MA. www.uptodate.com. 


[3] Docherty, M, Jones, R. Managing Pain in Inflammatory Bowel Disease. 
2011. hitps://www.ncbi.nlm.nih.gov/pme/articles/PMC3264972/. 


The correct answer is: Acetaminophen 
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